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To determine the number of bristles on the bottlebrush polymer, we start by assuming that there are 400 azide-terminated side chains (if the grafting efficiency is 100%). When hexynyl-DNA and azide from BBP are reacted in an equimolar ratio based on this assumption, half of the hexynyl DNA was recovered from the filtrate during the product isolation from molecular weight cut off filters (30 kDa). However, when the product (DBBP) was tested using FTIR spectrometry, the azide peak had completely disappeared indicating that all the azides in BBP reacted with DNA. (Fig. S2 ). Therefore, we conclude that there is an average of 200 rather than 400 azide-terminated side chains (i.e. bristles) per brush. 
Labeling and Detection of c-Myc Induced or Uninduced Yeast Cells with DBBP Nanotag or
Alexa 647 Tagged Antibodies.
Uninduced yeast cells and yeast cells induced to express c-Myc-tagged scFv (10 7 cells) were suspended in calcium-and magnesium-free PBS wash buffer (pH = 7.5, Na + = 100 mM, 1 µg/mL Pluoronic® F-127).
The cells were incubated with 0.5 µM final concentration of anti-c-myc mouse antibody for half an hour at 4 °C, washed three times with 500 µL of wash buffer, and resuspended in 500 µL of the same buffer.
The cells were incubated with 50 nM final concentration of goat anti-mouse antibody-DBBP complex for 30 minutes at 4 °C. The cells were washed three times with 500 µL wash buffer. YOYO-1 was added to give a 50 µM final concentration in a total volume of 500 µL PBS buffer (pH = 7.5, Na + = 100 mM, 1 
Staining by antibody-DBBP mixture in which DBBP lacked complementary strand
To test whether a DBBP lacking a complementary strand for the secondary antibody would nonspecifically stain yeast cells, we prepared a mixture of DBBP functionalized only with sequence A, mixed it with secondary antibody functionalized with sequence B', then applied the mixture to yeast cells that were induced to express the c-myc epitope-tagged scFv. As shown in the images below, the antibody-DBBP mixture in which the DBBP lacked a complementary strand failed to stain the cells (panel a).
Evidently, the DBBP was eliminated during the pre-imaging washing step because it was not attached to the antibody. In contrast, the antibody-DBBP conjugate in which the DBBP hybridized to the antibody gave strong fluorescent signal in all three channels. This experiment confirms that hybridization of the DBBP to the antibody is necessary for cell surface staining. It also demonstrates the lack of nonspecific staining of yeast cells by the DBBPs. 
Preparation of Antibody-DBBP Conjugates and Labeling of Beads
This experiment demonstrated the ability of antibody-DBBP conjugates to label polystyrene beads commonly used for fluorescence assays. b.
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Commercially available Alexa 647 and Quantum Dot (QD 655) tagged goat anti-mouse secondary IgG antibody probes were used as controls. Mouse anti-biotin IgG (H+L) was used as the primary antibody.
The histograms and the mean fluorescence values ( Supplementary Table S6 ) show the DBBP-tagged antibody is at least ten times brighter than the QD 655 tagged antibody (dark green histograms). At the same secondary antibody concentration to that of the DBBP nanotag (50 nM) the commercially available 
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The biotinylated beads are visible when the concentration of the secondary antibody tagged with DBBP is only 50 nM. The pinhole is set at the minimum setting and a photomultiplier tube current of 0.6 A is sufficient to get the image ( Figure S10a ). However, using the same instrument settings, when the fluorescent tag is Alexa 647, at the same IgG concentration, no fluorescent signal is observed (panel b).
Increasing the tube current to its maximum value gives rise to a faint signal (panel c) but strong labeling is only observed when the concentration of the Alexa 647 tagged antibody is increased to 250 nM (panel
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Supporting Tables
Calculation of Molar Substitution Ratios (MSR) of modified antibody and DNA
Synthesis of A-BBP with 40% Saturation of Azide Terminating Side Chains
The general procedure for the conjugation of hexynyl-DNA to BBP-N 3 described on page S21 was followed by using 40% as much hexynyl-A DNA (8 µL, 500 µM stock).
Synthesis of PEO/A-BBP with 40% Hexynyl-A and 60% PEO-alkyne by Sequential Click Conjugation
An alkyne-terminated poly(ethylene oxide)(PEO-alkyne) synthesized using a previously reported was added and the reaction was allowed to run for two more hours. The DBBP product was purified using molecular weight cutoff filters. The sequential click conjugation method ( Figure S13 ) was followed using BBP-N 3 (10 µL, 1 mM azide), hexynyl-B (5 µL, 10 µM) and hexynyl-A (19.9 µL, 500 µM). YOYO-1 (Life Technologies-Molecular Probes) was added to 500 nM final concentration to 100 nM preannealed DNA duplex and mixed for one minute before taking fluorescence measurements.
Synthesis of
Hybridization of DNA Duplexes and YOYO-1 Intercalation
Preparation of Antibody-DNA Conjugates
Antibody-DNA conjugation ( Figure S15) were performed at room temperature for 2 hours on a gently rotating shaker. Excess SANH and SFB were S25 removed using MicroSpin G-50 and G-25 columns, respectively. The modified antibody and the DNA were dissolved in conjugation buffer (100 mM phosphate, 150 mM NaCl, pH 6). Molar substitution ratio (MSR) assays were performed using the standard protocols provided by the vendor to determine the number of modifications per antibody and DNA strand ( Supplementary Tables S1 and S2) 3 . SFB-derivatized DNA was then combined with the SANH-derivatized antibody in 1:5 ratio and allowed to react overnight at room temperature on a gently rotating shaker. Unreacted DNA was removed using 50 kDa filters. Fractions from each filtration round were tested for presence of unbound free DNA (A 260 using NanoDrop spectrophotometer). The conjugation of antibody-DNA was verified spectrophotometrically, by the presence of the bisaryl hydrazone linkage (λ max = 354 nm) formed between SANH and SFB ( Figure S4 ). 
Determination of Antibody:DNA Ratio
To quantitatively determine the number of DNA strands conjugated per antibody, a calibration experiment was conducted. 20 µL solutions with various ratios of antibody to DNA were mixed as follows: 1:0 (4 µM and 0 µM, respectively), 1:0.5 (4 µM and 2 µM, respectively), 1:2 (4 and 8 µM, respectively), 1:4 (4 and 16 µM, respectively), and 1:5 (4 and 20 µM, respectively).( Supplementary Table S3 ) Using the NanoDrop spectrophotometer, the A260 nm/A280 nm absorbance ratios were determined and recorded for each solution. The obtained calibration curve was then used to determine the number of DNA strands per antibody (Supplementary Figure S5 ). This procedure accounts for the fact that the absorbance of the DNA (260 nm) overlaps with the absorbance of the antibody (280 nm). For the Ab-B' conjugates reported here, an average of one DNA strand was attached per antibody. 
Antibody-DBBP Hybridization
Labeling and Detection of c-myc Targets of Yeast Cells with Antibody-DBBP Nanotag
Yeast cells expressing c-myc-tagged scFv (10 7 cells) were suspended in calcium-and magnesium-free 
Labeling and Detection of Biotin Targets on Polystyrene Beads by Antibody-DBBP Nanotag
Biotin-coated polystyrene beads (10 6 beads) were suspended in 60 µL total volume of calcium-and magnesium-free PBS (pH = 7.5, Na + = 100 mM, 0.02% Triton X-100) buffer. The beads were incubated P35G-1.5-14-C). Enough wash buffer was added to fill the microwell before viewing under the microscope. The pin hole opening was set to the minimum setting and the tube current was set to 0.6 A S28 for imaging. Raw images were collected using ZEN 2009 software without applying any digital enhancements.
Dot Blot Experiments
Maltose-binding protein was blotted on a pure nitrocellulose transfer and immobilization paper (pore size 0.45 µm, Perkin Elmer) in increasing amounts. (spots of 0.5 ng to 25 ng in duplicate to get two rows) and was allowed to dry for 30 mins at 25 °C. Non-specific binding was inhibited with blocking buffer (5% milk) for 1 hour at 25 °C. The 5% milk was prepared in Tris-buffered saline and Tween (TBST) buffer (pH = 8.5). The membrane was washed three times using the TBST buffer to get rid of any unbound protein and excess milk. 1 µL of the anti-MBP monoclonal antibody-HRP conjugate (New England Biolabs) was added to 1 mL of 5% milk (1:1000 dilution) and the membrane was allowed to be covered in this solution containing the primary antibody overnight at 4°C with gentle shaking. The membrane was washed in 25 mL TBST for 5 minutes with gentle shaking, 3 times for 2 minutes each. A 1:1000 dilution was made with goat anti-mouse IgG-Alexa 647 conjugate or the goat anti-mouse IgG-DBBP-nanotag with 1 ml TBST to get similar concentrations of the secondary antibody (final concentration = 2 µg/mL = ca. 10 nM). The membrane was incubated in the solution for 3 hours. The washing steps were performed in triplicate with TBST and TBS buffers. The membrane was dried and was imaged using the Typhoon FLA 9000 scanner. YOYO-1 was excited using the excitation wavelength at 473 nm at 250 V and the direct excitation of Cy5 and Alexa 647 was performed at 650 nm at 250 V. The blots were scanned to get the emission at 695 nm.
